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(54) LIGHT INPUT TYPE ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To obtain such as EL element that enables 
input of optical information and has various functions 
such as switching, memory and multiple input by 
providing an org. thin film having a light emitting display 
part and an optical response part, and a pair of 
electrodes to apply voltage on the org. thin film so that 
light emitting display is performed according to the input 
of optical information. 

CONSTITUTION: This element has an org. thin film 
having a light emitting display part 17 and an optical 
response part 1 3, and a pair of electrodes to apply 
voltage to the thin film. When the optical response part 
13 is irradiated with intense light, the electric 
conductivity of the optical response part 1 3 increases 
and holes are injected from the electrode 12 to inject 
holes to the optical response part 1 3. Thereby, about 
10V which is almost equal to the voltage applied 
between the electrodes is applied on the light emitting 
display part 17. As a result, electrons are injected from 
the electron injecting electrode 18 to the light emitting layer 15 through an electron injecting 
layer 16, while holes are injected from the hole injecting electrode 12 to the light emitting layer 
15 through the optical response part 13 and a hole injecting layer 14. Thus, electrons and holes 
are coupled again to emit light in the light emitting layer 15. 
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[4#fFf»#<Offiffl] 

#m^t?#fiK ztix^&zt&mkk -r 5 it** i ie 

ymS^Ttr t £!ft«£i-5fS3}i* 1 IE*tf>3feA7J 
v Mj:»j5c 5 ifcft Sr*-T 5 J: 5 £r 

[3£Ko§¥»&t£iE] 
[000 1] 

[0 0 0 2] 

[&3fcrc>i»ff] ttWRfb-^^Aofta^ita^ 
w m«<DmmAttitim&i>mmmz&wztixi^ 0 

avfc^— y i^— IF— t<DP^CQ-fvy— y^— 

^mmt Lt©f^ *yv-c -r^-r^it, jks^m^ 

£WU t^*y°i^:r^;*i LTcolS®^ 

[0 0 0 3] Lrt>U »*^^^«:, *comi'm&±L 
^WiXM^ft^X^Zo Mx.t£* '<y? *7<< YitU 

z&mt-tz. it^ms.tm^\ m.mn^m\ ±mm 

& J; < ftv ^ i if-Cifc 3„ n <d i 9 ftyc&SrjSJE-rs 
tztb^ /7^f-(^7 , ^ 1 iilEL/^;K If 
y o * y- K3SH=-/jr t*<o^5tM**^^-*s^3fe«t 



[0 0 0 4] rW^UTM, *^»^coaJl#it5: 
IC*5V vf, 1 0 VSfi^OffiflffilEKlT' 1 0 0 0 c d /m 

«fe*«)*3tfei:K»S— Si-Si t*»e>, 

^RTS r i: K J: V #fe3K*fc#fifc:Sgft-C# So * 

10 ffiQ{t:t'fc*fijr-fcSo r<oi5^*HSEL*^{4, m 

xis v „ mmit\zfRi»itmmmm^»i^m«> tno 
[0005] tt^v-xx^iUf^-r^-r^ft 
t/yy hy^r^Wttf-^wS^tt^iib-r^So ^ 
otv^^, ^iST- fi^VA^M©^- y -^-/w => > t° 

- K^y^tJt«bTJ;«5 Afflw^-^Ti^^ca 

nst#x<btts„ */c. mm<Dmm^h^M^xo 

30 t£/S s g#£*LSo 

[0 0 0 6] ^*ffl^P>tbTV>SA7J^ft* 

«tl4^<SftS, flMB^©fc*<Z)«»^«to-Cfi l 5 

[000 7] 0iJ^li±3zl?L.fc: J: 0 (c, iS^tiAWof^ 
^^^StabfcAm^mi LT^co^VA^SfSE 

coftir*ro^-*ft#&^fcS^ s v^-ftu^LTtrtLibw 

a^)^& t jg.r B (om^m t \-mm#i \z± < mft s t> <o 

T*fcS„ Ifci^t, A^$tbfc1*ffi«r**t±i^i-Sfc 

50 y-fcioT^tDA^j^tLfcM^^N-y-v^ftiu 
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i\ ^mx-tthiiiK &±<D£ottmx''<>At)\nm 

L feA^^ftv ^ Njf ^ £ f±v ^ft v \, 
[0 0 0 8] 

S&U3tA*««©*»«iB, !Elf:$&f£ft<t*£r 
5MttafB*fc*A*ffl««E LS^f SrJStlWS £ t life 

So 

[0 0 0 9] 

£ , tt#BMWBt»c«EES:BJm-S 1 *f^S® i & JMI 
[0010] *»M0?*A*S*P»E L«?tt-iRttC 

s*u n ©awflBiw^rBBWiBc*^ y ^-^ax-rs 

fc&ro^&Affl&t^ETL&AfflC" l *h£>«ffi;&st9:tt b 

8B©SW«rP«:«tcR^Sixftv\ »3t«^SSSr 
*fi£i-5#8S»BiW'>ft< £ 

[0 0 11] aWMUfcfcwcH:, Jtel&SWSrWriM-Ssfr 

Mmxxjfc&nzmi&i.x, m,^m^m-»om^M 

«ftSr^T-ra«*<o*»J: J:5#aA*«iiSrft#i-5 r. 
i^5»T^i:ft5 0 ft*>, 3^«^«^*f-S#M»MI^ 

[0 0 12] £1T. #3&^£.fc9P*fflU:tft9H-3„ 

[0 0 13] ^BJtcio^T, g«i UTtt, #7* ; 

jtfy^w, *y/ntv>, ^ry^TvK 

-ztf*- hft£*CD8tJI§S ; K Xt^I^^- h 

ftt'CO^MV- hft^asfflv^iia. 
[0 0 14] *SWifc*iVvC, »3t**SI5J4ia»©*» 



7m<om$Lb LTte, Ell 4(^£n5J:^IE?LaA 
fflmffi (Mh ) 1 £®^-£EAflM@ (Me ) 5 t©w 

je^isas (oh ) 2. (ol ) 3Rnm^ 
&as (ob) 4«s^**vfct>«>i8Sft«WTfcs. ft 

2 JH8^iE?U£AJf £ !83tS £ © 2 Ji«jgft £"C* fc X 
V\ m?-aEA«, ^TtJfS.t/ETLffiASco 9 

io ft< itv^i*ix*^««*»6)ft54SJ!JJl±(Z)*«»iS 

TVTtivU 2«iJlJiro^'ms^L-C^Tt<t 

[0 0 15] mi 4ro$83t*^g|5Hiol,vr, «EESrfn*P 
L-CVftvttwS^-^Srmi 5 (a) lc, 
JPbfct#o^-g-tt:^Srmi 5 (b) %:<F>mYE 

*mw-fz>o mi 5 (a) {r*5tt5#e<D^-a-t«tsiiti 

T«ii!9T?fc5 0 fl^&Affl®H (Me ) 5tS^fiA 
20 * (Oe ) 4toMtcf^ m?-aAttcoS^sjFM^^x 
■5c ®^-aAB (Ob ) AtmJtM (Ol ) 3 iO^H 

ix^c lETLiiAfflaffi (Mh ) l ijETL&AJi 
(Oh) 2trc>p H 1(cti, ZEdFL^Attw^^ffM^tv 

S. lEaSAJl (Oh ) 2t^ytm (Ol ) 3 tOfflfC 

r^> srPnaii-sfcs mi 5 (b) t^-ri b ^ 
Am^&AmmM 5 ^ ^m^aAH 4 ^ lt^^s 3 
30 ^mA&in. -ttiitfjEiusLAmmm 1 ^isfl&a 

12 5rjMTMi3-aA^5. ^L-t, H)ti3 

[0 0 16] rco^g-, ®ffiW{cPP*p-t-5Hl^^WT 
^SritiJP^-tirSt, aA$H5«-7-&D5E?LW 

40 m<7>ffiHtei~i ovirs&jg&iT,* rrottolifS 

ttl~100mA/cm 2 T?fo5 0 — 3*, *ffiWK-iS** 

iRj/wr^^fniPbfc^-ic^ «ffi*»6>«z>*-v y-^r- 

SEAjasgr ^Jr{i«^jfttvftv^^«) (SSt# 
tt) , *3ttUftV\ 

[0017] **a^wrfflv^f,n«*msrjMW«iicsft 

(Dytwmi&^zfe&tDftxeLm&m&^tctz. 
50 ijum^vrfi, wi-^o^^iS^'b^ig^^^r 



[0 0 18] fcK. 3t««B^ov^TlftH-r*o 

[0 0 19] *ea»ttSr^rrtflS|.. fftfofeJtOBMtte 

^ * KRar^ ^ h 7 tr y *?jv>tftv7 ^ y >^^£. tr 
jwro*^ y -Y-^A^^mimm^m^x^xmi 

[0 0 2 0] im&**!)1r— kL>X 
te, STF^J: pfttcD^tf fettSo Wx.il M-TC 
nq (rF7VT/^y^^y) , m-tnap ifr 

h7v'ryt7h^/v ? ^^y) , m-dcnqi (v> 
V7y^y^^y) Miicu, A g , au 

»ttsr*-r. #ys^r-fe^u>i«wfrft, jebbw 

< / Mb-T5 0 XStiiTTeCi TTF-TC 

[0 0 2 1] *»E<0#A*S!#«E 
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+^ft^^y-¥-^aEA$ix5. ^y^r-te 
io WSC5„- ft*3, ?feJS^co«^. l^ofc/WtS: 

[0 0 2 2] *^cD^^io^T. ^A^coa^Wft 

[0023] *v&m&ttt£»^xt±* 9tx&&mtm 
ti£tz>mmmm<D'j>tj;< tt> 1 it 

s^rwaHRtt. atps-aib, aaAio^f 

^t-J:^^ ^^>TT^^{c«lttS^ttfc3teA^om# 
40 [00 24] *»W©SHF-^*3V^, 3fcliE«»«:^>r y 

«^«^atA prtBft^^ y ^-««<d b# v Mtt»*{b* 

[0 0 2 5] ^MoaHF-fcfcV^-Ctt, ^^35^2^ 

^^*^^^3«Bre«^i-s r^ta^) #«ft^ 
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[oo2 6] *i\ ^^^«^-r^JJi3tJS^^ 
[0 0 2 7] *fc, *JS«ffl*«sS:-r5±g3tJS^i: 

jftSRiRSixafcft, TJf^^m^y^H£AJf ^ 
=r byT/i'*/i'-p—y^~\s>'isT$>1fi&i£tei?<D 

[0028] tsh\c^ 2mm^<Dftj&mn*mi&tz>±. 
#*w*k m^suG «S2i6&»i«»£) m^m^ 

S*&^ov^TKWi-5 0 [ill 8 (a) tc^rTJ;?^ 
SHG*mttflM**ai©3Sfl[(0 2*^W:«lbfc2 a><Oft 

18 (b) tc^"TJ;5{-, wOffi^3tt-£oTTJf^ 

[0029] tAjLOct 5 4*j***rra*»w^*^!i 

«*dSH l 9 (O^m 1 Cfiot»6 J: 5 mEE • 
5o Lfc^oT, **y-Y-- *fl»*Bl 9(^«2tt 



o-C*{tr5±5fc, «BE-«SK«SrfS(l«ii"5iaK*3J: 
WWJt3t3S«S:»J»i-5iaKS:K»t5o I"**?*** El 2 

«E • m&im^S 1 , Ra»Jt:3&KSrWJ»+5fc«>(7?* 

«><z>»#i£* • ^^susp^ 8 3 Sr^rraftiwv^^ A 

[0 0 3 0] ^JSWoae^l^isv^TW:, JftE^BaStt:** 
(TiMfa) fc^*y«MBS:^-1-S*««l!l UJB 

myt&^ma^ m*-&2 o<e>^& 5 ^<om^ £ o r 

ItmMKfih <ojtdSRMtsn«i:*«3B*-Yyir- 

(a) |dPi"J:5K, 3^HMtS*t*v>»^K:tt!RiR* 

20 a 2A©**rBMtf-5 1 X 2mB ^>fk LT X 1 

^**S««KKJRfc«K>±5fcft5o ^^c, 0 2 1 

(b) ic^-T <fc ? ro^ffi-CA2B<^*S:fiSSt1-S 

[0 0 3 1] ±^L/cJ: 9t-SE^a.2A<7)^cDB?Jt^j:o 

x ±mftfc&u<nw$Lm±& x 2mA ^^ & x 2mB ^{tr 

30 rcoi 5^^*^2A(D^ c t5A^tf^±®7tie^ : Sl5 

iRH^C^A2mB ^^^2mA ^^^{bt"^>^>^> 1 2A 

[0 0 3 2] 7«*y««*^5±«3t««FSf^»W4: 

tzZifim-fhtiZo sfc, ^^yaMBSrfri-sjJiJHS 
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[0033] $p>^ **y«te&^5±JB3tifc»SB 

S-ffc U Kfi A. 2B©3fc£8gtti-5 wife J; 9 S^tE^ 

[0034] 3K*ii*tt**nra!»tw»bi-5ttWS:*rf 

* y v— Y/T^fr* hftfr=?m& ; 

[0 0 3 5] *^<D^^*3V>TI4, *S^(-#m 

So 

[0 0 3 6] roi§£\ «»<£RAoS#i&;wte£:JB 
tftim^ta^ A*$ixfc*o«ft (ft) &*USiJ 

wii««fi^)ii^ii^^(aot, at 

****tt^s#*.bix5 0 Will *-»•* (RG 



B) 0 3fecD3t*fflv^T*#ai*SrffV\ Rff^C 
#Lt R#3t £ v > 9 J: 5 fc»*&*#0>*A t A 

10 [00 3 7] **M^*3V^Ttl ^S^4r«J^i"S# 

aAfflflffiVk ) T?j*A/««ftSr#i, [El 2 3 ( a ) 
*<z>S^«ffiSr*^ 0 HI 2 3 (b) fcSr*M:5k:, mm 

20 ^aAfflm^ME ffi£<k»-«t!9^/u 

v^TiEdFL^£AP«^^^S^T^^t^^, HttPSE^ev^»& 
So H2 3 (c) fc^-TJ;?^ :«)jR||tv<yK*+ 

-rso rcz)^m, /^K^ftDitiiu m^-aA^m 
?iSo -r^fo^x w-^aAtrm-sjt^y^^BT 

[0 0 3 8] ±itiL^c<t 5^yK^ft9S:^t5fc 

^m*^r c . Wim^fs* q t-tZo vraii* 1 h 

W~ (2 f £ o V/qNA ) 1/2 

4:<CSo *J£«S©S*S:10 0nm, TOoSE 

50 SrlOxK^h, £^5^f5^, Na (»2X10 18 / 
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cm 3 i:fc5o i"*fot>, 1 OJK/l'KOBttPaffiS:^ 
&A/8@1Me (MK:#EL&i^J; 5lc-f-5^tt, 10 18 
/cm 3 K±o^tt*»«*Si8a?fc)5c5 0 URifctt, r 
r.*-e«»-cw:ftv^^ 1 0 17 - 1 0 19 

/cm 3 (DttHKK5£S*b5 0 

[0 0 3 9] #CfH, 0 2 4<D£o\£ % jE?LftA/B«l£M 
h , jETL&AJBOh /MIOl /S^AIOb <7}3 

fefcajteftaSSS. S^aAfflSSME 4:V^5«|*t:#*. 

£ 0 ni2 4 (a) i^-r «t 5 ^ mmm^w±^mwr 

^LT$B3feJf Ol. ^aA£*t6ri\ l-T-ftAlOn 
0 2 3 "CKW Lfc J: 5 fcJfo&flFSBtfV*^ KOft 9 K J; 9 
i^fctf), l^^t^-aA^sgMH a»6*JS«(B^ &A 
Sftft^OT, «*tt*tftv\ ID2 4 (b) t^-TJ: 

»J:^ftAiOE ^LT«10l ^?±A£*l 

[0 0 4 0] **KO^-e{i, tt*©*?-£JtiRL 

OT^J:?^M^rtU^5o ft*©*?- 

[004 1] *»M«>*-?-03pJffl»|8^OV^"CK 



[0 0 4 2] aVfcTa— !7-^ 

[004 3] *»H^3lHF-«r±BcD X 5 *Ht 

[0044] *»W©»?«rfflv^ •IhihVtt'ttHflHR 
^^^A^$nfc3t^ii-r5lf#?r®EE^ 

^m^k<D^m*&mi$&xmtt&<D+ft?mm&m 
[0045] rr-c\ -^hy y?*m&(D'mm$:^-rz> 

t\ &E1 1 iJitcf^ lETLaAfflO^^m^ 1 1 
2 , ^^^(5 113, IE?LaAg 1 1 4/^^tS 115 
/«^i£Aii l 6^C>*S5l3t^SBl 1 7, joJ:t^ 
l^-aAffl(7)f-^SlSl l 8dSIH»a»rtSixTV^ 

40 £ D #^^^m^l 1 2 ^t^f-^MH 1 

stn^^cm^rr^m^mxj^x^y), v**5iw 

[0 0 4 6] i 2 6 ^1 (7) i 5 /^v h y 7 ^ ^ffi^O^ 
^m^Xi (i=l— n ) 1 12^m$0f-^S11i 

Yj ( j = i ~m) list &m ^z.m&-tz>Jj\%fcm 
tKv^ B ^^m^i i 2 ^x-^^m^i 

SS^^*H6i"S«W* s 1 -ocDpjIf U9iftD, nXm 
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{Mttttaiiift i2o. M&mm&& i3o, mm-f- 
^i/^^Ho, 7*—?&mw) - #*ttM§«& i s o , 

jtefifettlffi^lHlKl 6 0, -^UMffiHlttl 7 0S:*U 
[0 0 4 7] Si", M^^^i^^ tocDgjflzfciov 

iSi-5J:5^«r«yasn, i A<DH«««^n* 
fi<75^ h y y^^wa (xi, Yj ) i = i 

-n, j=l-m) ^»SiX« 0 l*CO 

^^±^hj^ (xi , y i~m ) zmmcmsh-i-zz. 

[0 0 4 8] r©»f^4rH2 6 4:#BUTJ:0*fW«i^ 
»Mi-«o nMHmUBIilK l 2 0i:tt, MftflMKiH 

/u^f-^tc*pxi-§o ':tU (Xi , Yj ) 

^-ea&fettfc^iBffi© 101 o^a*fc»jSi-5i/y r 

/Wf-^Sr. (XI , Y 1-ro ) , (X2, Y 1— m ) , 
(X3 , Y l~m ) , • • • , (Xn , Y l~m ) <D£ 

0 C 1 oco^^±co^®^^r 1 «Li L^/<^ wWf 

~-?mmm • *«aieitt 1 5 0 (bmbm-grj: i/rsfetL 

So 

[0 0 4 9] X-^j^Sl-^tHlHlSSl 5 011 *^ 

^JK*f60fl»i-S^>r5/^v^*^i:, 1 
0^5t^**Ui*5fc»^«IBSriaBWfc— fWkU 
fctwfc^c ^-^Higft • jtetWiEBi 5 or-teW 

{^-r— ^ u-^** 1 4 o^^^^nycffii^^® 
•^^MwiKttWju ^^upkjihik 1 3 o-emviz 

«fc 0 , 1 o^^3m^mi-SM*T*»3t«*d s fTt?ix 
5 0 ±BH: 1 o©7 ^AOiMHMISr«aS*5fc 

1 3 0(aotn$^Mtii 1 2«rn#a»*u 

• 3t^tibllHl5S 15 0 d^mffl<7?®*^ 



5 Q K±oifcf^«rtt*t5rfc'^J:oT, iifcbfci^u- 
^««SrRt«rPfffi±^«^i-S r t So 

[0 0 5 0] tfcC 3tttffl«im:ov^-CRWi-So 
SU§EUjlH]&gl 3 0 TiSjR £ 1 oO^Siffli (Xi 

) (D&mm (Xi , Y l~m ) C)t3&SA*SiXfc»^ 

fctt* ^coM^^v^TS^ff-^ (3fc&atfa-*§-) 

* fMB-^k LT^mm^niKi 60^ 

T#fc3^fflftw->yr/Ht»K««s*L, set* 
«tfl»j»igisi 70— a66nac £ ife^uKfftH] 

S§ l 3 o^J: 9 , ^^^A' 110 Ji^^^W^ 1 1 
2S:J(B»3Wli-5ri:^J:0. **'**/H lOiCA 
* *nfc*^<^-^*c«i-Sffif«S:Bi D iAfrr as-? 
#5o ^ttfttWlel&l 7 0(c^^ttfc3fe^tliff^fl 

20 afc, *h»osc-c 7o^tt©jff 
smv'^ta^ 3mm\fintL,xmti-tz>z.t&x 

[0051] &i_b<5o ct 0 teymmmm t mytm^mm t 

**«^»figi*ttm«fiBtSr*ai- 

^ ^^Uisu-c, *ffw^tt«^r temtmaa** 

ftt>tlZit!t>. tSS^^Mi (Xi , Y 1—m ) <D 

TtiV^U 171/- A<OWffcfflf«[S:*3te«*L*:« 

[0 0 5 2] EL^iffJlBllHlKittlWI— o*tE 

v\ W»iaiSSr«j«i-S#a^lHlgStJ:ov^Ttra 

[0 0 5 3] 

i"S 0 

[0 0 54] HJfiflJ 1 

m 1 lc:*SQfc«©*?-S:*i-o 1 o o » m<D7$'y ^ 

^r/«SSl l±l:, ITO^ft5B?5 00n 
m(DiEJl&XF8'MM 1 2 . RXf hV=-h& ^sV^US V 
(TNF) K-7 P Lt^y t^/^/wV-/U (PV 

k) a»&fc«BB¥3 o onmomtai 3 

50 SttT^So 3US§S13±^ fh7^ (^7xn 



15 

?L&AJ114, MJ* (8-t Kn^yyy) 

(J^T, Al q 3 tIBf) ^5)45IBS3 0n 
m(D^3t^l 5 X St>*l, 3, 5- hy (4-t-^ 

0 0 n mOSrF-ftAJl 1 6 jWR^J***VCV^5o rfr 
^cojETLaA® 1 4 , 1 5XtMI?-aA« 161: 

^r1S^c-r^m^-aA^ 1 6Jifc:Mg-Ag3&>&fcSIBW 
2 0 0 nm(OSiFftAffl®ffil 8W^J^ £ 

[0 0 5 5] 5tej£«:gBl 3 t^fflV^fbixTV^ TN F £r K 
^IfcPVKil ^^LED^^U-if-^b 

ttl 0~ 5 ~1 0" 4 Q • cmtClt^p-r^ 0 
[00 5 6] 1 7 Srfltefrr5#«©g^«« 

&as i 6 t&ytm i 5 k<oma*s tmtt^i 

ffllil 2 £jE?L8£A/1 1 4 k(Om^'lEKSEXV£iO 
&&tiW&£tiZa jETL&A® 1 4 kftftm 1 5 fc 

[0 0 5 7] r<D^<D*bffrSrSl2 (a) — (c) £r# 

HHurwp*?uw^ttM-rao -tixwu 112 (a) 
ffirafcswn-rssffio^fk 1^0 (b) ^s^p^isx 
smfifc^ft. rib (c) «**««^^ts:^rigT- 

[00 5 8] flfPaAJBSfii 1 8 k AEH&AmWM 1 2 
£ <ora^«BE*Httn LTV^V ^ffi-Cfi. 5S*tt* Cfc 

v\ s^ffli^i s^iE^a^/Bm^i 2 

£<0|B^ m-?aAffl«^l 8*s*tcft5J:5^ 10 

om^e**^<sv^ci?), jE?LaAfflm«i 2i>>h%j& 
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^-v) . jl|BS»»l 3<0«jse*«#i«inU IE7L&A 

fcifr, 3B5te«^gRl 7tcmffiP^^PP*Pmffitc^^LV^ 
»1 OVOWEtfSf?AD£H5o m^«^-a 
Afflm® 18^ £)®^&AJi 1 6 ^ LT^t^S 15 — 
aA£*U EJL^TLffiAfflSffi l 2 36»b3tJ4?8F»l 3 
RtfAEH&Am 1 4 Sr^LTIS** 1 5--a£A£*u IS 

io [ o o 5 9 ] b 3 t^-r ± o tmsm&&#jftt 

B»^2 0fiB»liIK2 l itftttJlll»2 2i:jd5 

fflEIK2 2^«^5«^«»<©ffl*«EE^±#i- 
£ Q r<^H«jSffij& s , l^ay/^u- *l£T35»£Ufc 

mm&'&z^k&xzz* 
[0060] mmm 2 

£jh/r^5 0 ES-jtAffl««3 2±^f4, ftltr^tL 

5hy7*=/u7^>««* (tpa-2) frbtezm 

J?5 0 nm<7XE?LaAJl3 3, ft 2 T^S^L^^ h 5 7 
30 ^n^/U^O^ S^n^RSgflw (TPCyP) ^bftSRS 
5 0nm^7tf3 4, ft 3 -C^^^X^ p - i^7a: J 
yv^zgft: (DPQ-l) ^b45IB[C3 0nm©«? 

JW»ci5»3^a««3 63W»j«*^-CV^S D rco^* 
**SB3 6±^ KfflR*ffifcJ:9, Cu • TCNQ^ 

[00 6 1] 
40 [ft 1 ] 
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C Hs 




[0 0 6 2] 
lit 2] 




C H - C H 




[0 0 6 3] 
[fb3] 




CCCHs)3 



4T**m^tzAmX\ A t ^C^U-^f— frZb&M 
5 14. 5nm, y hi^-f X2 /z 3&g5/zW£Jt 
_h(£> u-lf-JtSrBgitr 5 £ > 3 4 j^W^O 

S: A*i" 5 n k \z. «fc o T38#»ffc&* fi r^rt tfflkS * 
ixfco 

[006 4] mmm 3 

H 4 fc*1-*J6« 2 o^Ff- i «JS|R|«4«|*S:frr5 

ri\ SSftJf 3 4#A1 qs (JKI¥3 0nm) 3&»&*0, 
3 7 a*JE£»»ifcfc J: 9 S fLfclfc 4 £ 
tb^^yw^-3, 4, 9, lO-fh?*;^^ 
(WlOOnm) fribte*), Wf-&7JH 
HI38 as¥SW<z>M g — A g d^ftaSf^SrffiHU 

[0 0 6 5] 
[ft 4] 




^^SBSrW^S^y W-3, 4, 9, 10-fh 
K«3H**fllv>"t\ p-S i\S i 
o 2 <b v * 5 ffiig<7)MO s mm^ 

fc« *<D&^ 4 5 0-5 8 0nm(DMiltt6(!:« 

[0 0 6 6] :^[:, iov^li^rx»' 

Lfc*tffi-e, Ar>ft>'^f-^5)fiS4 8 8nm, 

•T 5 £ , 8fi5 3 0nm(: fc:°-* fctto^WRJI Six 

30 [0 0 6 7] *&£0y4 

AS* 4 l_hUl I TO^f>45iE?LftAffliS4 2tf^° 
^-^flsSiX-CMflftStLTV^S. jE:fli£Affl®ffi4 2_L 

iai, hy 7x^/ur> yi^^ (tpa-2) d^fett 

0 nrnWETLSEAJf 4 3. AlqaA^ftSi 
(DPQ-1) ^b^5ll?3 0 nm(OS^ftAi4 5 

ww^six-cv**. m^3i^«»«t!) 
40 ist ©a ^ • r h7vr; t7 h^/^ 

^Vfgffc (Cu • TNAP) Hi5if3 0nmO 
TJt3t«*» 4 7 *«»*StcTV vs 0 r »T*3ttS»» 
4 7±C, ^gfl^A 1 ^e>45«^i*Affl«ffi4 8*5 

p-yz^~U^i?T^ ViiW^?i5IB|l 4 0 nm 
<a±Ji3tete«lFB4 9^ffM£*XTl^ 0 
[0 0 6 8] 
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TS3tJSS854 7 5rffi^-T5Cu • TNAPfi4 8 8 n 

JEJlToa!9T*fc5o *Srfi8ltU/«CV^#tC^ 4 0 On 
miS»d»fe 5 0 0 nm*"C*t/ < cKiR^)*gSr*i"o 4 0 
0 nm^*SrflS*tbo<5H-Si:, 5 5 0 — 6 00 nmiC 
±%tm&¥—?&^mtil¥f&\cmkU 4 8 8 nm 

[0 0 6 9] ^S^t^V^^tL^^^^OV^ 

t\ p-s i\s i o 2 \»K\MtS^v>3« 

rxSrMLt«ST*4 8 8 nm^^lltt^i, * 
U tiSltttCu ' TNAPMp-^x^l/y 
><r^*rBiJpufc««-efc, 4 8 8 nm^OfiSJttCj: 

ofc e — r CO 2 Bflfi&PlBfc*!- LT\ 4 0 0 nmcO 
fg 1 CD^SrflBJH'U rt>o^ 1 <D#<Z)JHIt«fc: 4 8 8 nm 
(DM 2 (DftSrflBJt LfcS^ilte, Cu • TNAP^I^) 

[00 70] ^flh<D^ tfrh, p -y m^U^^T * 
>Vm»<Dm\cfti l Rtm 2 ©**:HIl*»!:flftWi-* > 
% 1 03t{- <t o T*^»lR«Ht*sa5ft Lt gS 2 <£>ft £PJfc 

fg2£>3fe^Cu • TNAPStl 
U Cu • TNAP^ftttfk^tl^r ^^b^ot 0 

[0071] *nififi«<7>*^-^ii:ifK^^-f T^zmn Ltf: 

vznx\ mi&vtm2<Dft*mmmm-z>k. nam 

frto<Dfy&m<Dftyt&±K1Zo ~ *\ 5 8 0nra(DM 

[00 7 2] HlfieU 5 
m 6 ^*3Ufe0»JO3g^Sr**t-o *S4R 5UCIT 
0*>e>**jE?La£Affl«Si5 2^/&£*lTl^ 0 rco 
:E?LftAffl«ffi5 2±K, h y 7x^7^ifr^ 
fe^SIKff 5 0 nmCDETLaEAJi5 3. XtfA 1 qa ^ 

fijc^ntV^c r<£>$83te^ffl5 5 SJitC, Cu • TNA 
PfrbteZmmS 0 nmOTJB3BB*«fB5 6, 9 u J*ti* 



OTT^^r^y^y^^ry^b^^Jif i o 

0nm(D±iM^5 8^|f|M^C?fM^nTV^ 0 Cu 
•TNAPli 3t^0S#ti-J: 1 9^^y-\ r --?r^-r6# 

[0 0 7 3] roSf^. i5V^Sffi^7xSrM 

— 35»fe 7 3 0 nmOl/-f- ftSrflSttLfc^ 8 00n 
f-^8 6 0nm(Ol — If— 3t*:RM* 800 

[00 74] -Ttob^ ^HJSftloiB^-eH:. 8 6 0 n 

m<D U~if — 3t"Cit«Sr*#3i*. 8 0 0 n if 
36S-etSo 7 3 0nm««ltt^r^:j; 

[0 0 7 5] Hifefl&J 6 

m7 \z&mm<nm=f-*7F*o ^^ssei^ i 
TOd>bftaE?LitAffl««6 

(TP A- 2) !&»fcft«IRBC5 0 nm<DIE?L&AJi6 
3, Alqs a>S>ft5IffiW5 0nm(7)^l6 4, p- 
^7x7^/^1^ (DPQ-1) 36»6«SBB*3 0 

So r<D5KtS^S5 6 6_h^ ^ft^ftlS 0 nmOBI 
T% Cu • TCNQ^^Il^j£ta5 6 7, f F 
=7 (4-^y^U) tf/l>7 J V>frbt£%& 2 <DftJ&& 
356 8, RXP<V Uls-Zt 4, 9, 10-fh7^ 
#>&*M S MBIW#^&*5*3<D3fclE««6 9^ 

4 0 0 /xmX 4 0 O/im^SI^: Lt/^- i^fc £*tT 

«§tit^5 0 msK^-t&oK, &mm<D±ic¥m 
m<DA i j5»e>*5«^aAffl«ai7 otim&ztix^ 

40 So 

[0 0 7 6] 2 0 VcoBlisfc«EES:Hl*PLfc 

5 1 0 nm N A2 =650nm, b =900nm) £: 
(Dftjfc^n 6 7 , 6 9<OBf*^#— VOT-C«** s «»l 

50 5iz&mAjjfrmm.xzz^bfr$m£titz 0 
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[0077] mmm 7 

f^. 1 0 0 ^ mo^ y xxf;«Sfi 7 1 ±tc, IT 
O^5>45lfilf50 0 nmC7)iE?L^Affim®7 2 ^TFM 
SftTV^5 0 ^0OIEdFL&AJ8m®7 Cu^n 
->7^>^t)4:51f 5 0 nmW»SSSS:*i3i5jE?L 

£ 0 fh7^r^ (^7x^7 ^ / :7 :n ~/W) 

x^^b^SKf 1 0 0 nm(DlE7Lj£\i7 4, Al 

5 — h y (4- t-^7i^m^'/J/l/) 
■^^■tfV'^feftaBBH 0 0 n rrKD^^^Ag 7 6 ^MB 

173, :E?L£Ajf 7 4 , mytm 7 sAxmfr&AM 7 

7 7.^t^aAi7 6±C Mg-AgHft 
5I^i¥2 0 0nm(Dt^aAfflSi7 8 *S«J* S *tT V ^ 
5 0 ®^-&A/B®S7 8_hfC, aKy^vi^ 

[00 7 8] 7 7 Sr«*i-S#»oS^)RtB 

&as 7 6 <b^7fti 7 5 t<om^ m^mxm^iE 

/HB117 2 fc A® 7 4tOKiai, IE:?L&At£<D 
#6* HMtSixS. jEdFL&AS 7 4 7 5 £ 

[0 0 7 9] r<7)i^Cl^Affllg7 8^*1:^6 

EESrSUW-mtf, 3S#**<Z>a->\ *7fe*W-C#6. 
i^, El 10 (a) \C7fk1r£il^ yt&*Jj£tiZbA 

Gt«»SSSrj|Ma«iE7LafeA»7 3) rt*F0«?i:jHL 
^^tt5 0 r<Di:£, 0io (b) M^-TJ:?^ 

3 Q Uc^ot, »^W7^^gli^ffit 

[0 0 8 0] ^SatW^ilH-l-isv^Ttt, 3fc&sA*Six 

m<m^ i o 2 -^a* six, y>r ^aaswiss 1 o 3 



Kioiotts^n >r^<— ^—1 0 4tc± 5 tiffin 

18 0° -r6S4xT*m^/^*i«»l 0 5--A^S 
Jx, tf^®ffi/^+v p l:ftSJ:5^*l«*ixao 

BWIS»i0 6f4, rntiiyj»caBK4jxfc»ttl 

10 Affl«B7 2icsstt$jxrv^5 0 *aiaKtt, 

KEK 10 7, 108, 1"</U=i 

1 0 9^b4otv^c rantttssi 0 6^&<orahffi 

«JEtt^>T Kia» 10 7^ LT3tf^«fax£ fl*. 
T«imiiIK^iEixSo m^yt^At) LT}fcjg1ISEtf s SK 
SE^l/^ny/N'i/-^ 1 0 9-eR^LfcL#V^V 

K/<e£o ^n^ctoT, y >r ^nrassaHMMS i o 3 
ik&m 1 2 ^-r 0 

[0081] *m&m<Dm*(DWifc&m 1 3 sr#sa tt 

i^WWtelWil-*. ?IHF^«ttW^tt, v OFF fc-v 

30 5lW-^KI*ie]«flEdsaaxSfcft, 5&3fctfS£C5 0 

ix, ratt^V^aBE^VoN^iKH^SixSo 1£Kj}&*7 

tztezt. mshs^xm&tev 0 ™ tern*). &fth»± 

[0 0 8 2] KttaSrflt^-f-StftUIelKi:^^ 

40 S«3tSrA*i-5ri:^J:9fiEJhi-So 
[00 8 3] ^JS^J 8 

6r^stts*^^, 83fei3 4iiAi q 3 , m^-m 

AS 3 5 tt^-tf-^T /HB^fr, * 6 ^3tJS*SB 3 
7|j:v ? V7;^on^r/^^y (DDQ) # K-^ 

*ttfc«7^n->r=i^ (cuPc) fl>e>fco-c^5 0 

*JS«IB3 7*«ggJK#fe-C5H : tr-Att«S:fWWLT 
50 CuPc^ctt/DDQ^Itf^I^ia^^fi^ 
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*U DDQ^10 18 /cm 3 OjftSM K— fcr>^$*l 

[0 0 8 4] 
lit 6] 




E12 4^L^:lSatcJ:!9Ebf^"rSo 
l 5 v©mBES:B33nibfc»t^tt»*tt«a*ix 

tt^fe^l — if— 6 5 0 nmO*S:BftWi-S 

Ai q3 ^(Dnm&<D^mmm^titc 0 
[oo8 5] #:\,^x\ &.T<Dmmmx*tenm&~* h y y 

VvcJWH-5. 
[008 6] Hlfi^J 9 

[0 0 8 7] 0 2 7^^:*||^S0y©* J ?■^fflv^e>i^57 ^ — 
^HigH) • ^MdblHl^ (126^150) 

^ y^->ym^2 o i t^mmm<D^ y^^m* 

?m^2 0 lit y-^dSBi6ffl«Ri:S8R*ix, 0*— 

9, nHSft-r— * isi/x? ®26^i4o) a»e>sie> 

t$titf-^» 200 i^EirasK^si&ns. * 
*affl<o^-f y^^*¥-2 o 2f^y-^^-^^m 
i2oo icmm&th, k wr v^ttffl«#*s«iais 2 0 

bmmi£&M£tiitymmmm^2 0 5 

tfZfMc^ ElTtoXittti^jftMliZfj *>?X 



[0088] mytm^mmz. ^»7K^«#2 

0 6i:iot, ^^2/^^^^ 2 0 x^^WiZ. 
U Wfex— * \s*J?s9 (14 0) i:fi^ti/clo(7) 

*>f yfy^2 0 2lit7tiffc5^)^ 5fcA;0 
m^*S#SHUSS 2 0 3isit;^W3y^v-^ 2 0 4 — 

10 ^S^KiIhISS (82 6^13 0) KJ;5Wi3 

*Xfc*3l6lftXi ±0« (Xi , Y 1-m ) <D%3te3^ 

t kc J; o T£Bfffi0>383^*j5S*ifc £ Jt5 o 
[0 0 89] ^Ulibf^tt^^tt^^^tTfetb 

^^IgSjffl <D^^{ -y^~ly 2 0 l&*7\ct£-Dtz 

ff-5§-2 0 5^$^, ^Wffl<^^^2/^^^2 
20 0 2#*yfc49, ^ffliiJ^fT^So »3IHKSHKifP 

*/7>?m*2 0 2^ bT^A^jff -^ifglHjK 2 0 3 
KKfeixSo »Sliia2 0 3-CJS«Sixfc3tA*«#W: 
l//<;Uny^l — * 2 0 4T*S^f^-Vt,h<tJt^^ix, 
7tA^^^$tb^S§^7tA^^-Wf-^2 0 7&$£-f 
£ Q 3tA^^Mt-^2 0 7 ttttfcffitttrtEBS (i26(D 

160) jcasfett-c^y T/wt^ssrJS^ttT^aj 

30 ^Jp[HlSS (Ej2 6<D17 0) ^f)tl5o 3tA*«*fi 
3t4£ffi$ffl[Hj&§ (17 0) d^&JB»ffiMtta (HI 2 6 CO 

120) ^mbthxmftm^mjj{cm\<^tiz>tbh 

[00 90] t£ #5U^»JS IT 1 o-fo^SgilE]^ 
5 0 Sfc* J^Lfclbff^ ^ V^OV^Tte, 171/ 

u io(o^s^<7)^7t^(Z)mtca:^^^(Z)^s^± 

[00 9 1] SSfefll 1 0 

50 [0 0 9 2] H32 8ttmmm<Dmttm\,^tbtiz>y*- 
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?mmw) • w&tmvk a so) <oi§Mgia«:*i-o »3t 
^mwmm<o^ y^>^m^2 1 1 
-^»ni2 o ofcS8R**u y-***««*a-*B« 
mK2 i 2«:^urmftffl«wcs«sixTv^« 0 

^•2i5(aoTtr^o »*Cffot«^^ 

JMB[BlBg2 1 2T*ifiiH$nfc^, K;l/3y/N B l/-^2 
ft ^-2 1 4 t LT>*9 Wl^JJ13t|*mffl*iaK (16 0) 

(16 0) T^yr/WS^S^JS^tL, #*fflSJ»l§l 

(17 0) ^SfettS. 

[0093] mmm 1 1 

SW-tt, KWCu'TCNQ (JglOjfcJS^ 
{ff) N (4-t°y^) aftru:7^y>' (12(7)* 

JS^SP) *5J:t^<y i/y-3, 4, 9, lo-fhy^ 
/^yS^^ (» 3 (03tJC«ffl) (D3o(Dffi 

«^f)4otl3!), 2 0*^KZ>«E*:ffJniUfcttllB 
T\ ^ttl^tlXi = 510nm, X2 = 650 nm. X 
3 - 9 0 0 n m^> 3«03tSr^#t LT383fc^»fESrfT 

[0 0 9 4] H2 9{C*^M^D^^ffiV^^ ) tl^T : - 

zmmm • jttftuiaa dso) <z>i§iggBSr*-f. m^t 
m^mmm^^ y^iy^mi-2 2 m, 
-#j»««2oo^S8ttSix, y-^^mi^tu • *t*s 

EW2 2 2^UT»ffl«[^SBl«SiXTV^6. 

^ 2 2 5 J: o Tfr^tt^o 3 ffi<£>ft(D 9 V vf fta>0> 

53ff^oa£A«a£dS«ifD«ia • *BWIsIIg2 2 2lcJ;o 

rwistts. roi^«w«i«8i^a-it«iiia2 

2 2t^I^tlti, A/D3y/W 2 2 3Wot 
f^^/vt^%Xti^r>m^2 24 t tt^7 u/W^fe 
tibm^lHlSS (16 0) \Z.mbtlZa T^^fttzrfVZfr 

u/HB#tt**fflffl*iaK (16 0) -xyr&f/u 
ftvyr/Ht#KWft*j^ *«awj»niK (170) 

(170) ^J:0*^^a«W*fcbT2WWSix, 
[00 9 5] HlfifliJ 1 2 



[0 0 9 6] 0 3 0^*^J£fl»JO3g^fflV>?>jxS** 
MBUIsBS (126^130) ©HUSH** I3 1C 

x-^i&siraHj • 3t^iBi^ (150) (Dtm&m&tti? 

[0 0 9 7] £f\ 3tA*»m-ov^TRWi-S 0 5feA 

1 , sa^tof-^i^^ y^^aer- 231 
■WH«*&»&jn;iSo vi ^^^^{Sffi^ffi^^ 

laS^m* 1 0 tfU' h t LTV>£ 0 ^(D^r^A^-T 

20 ^ vi fPAo^^itbrt^-r^o ^^y?K^ 
[0098] 3ttftfflttmc:ov^TKw-ra. jttft 

(026^130) /J^(7)^ffig7 KW*«#3 0 
5fcJ:B lo^aili (Xi ) SriltRU iltR£*x 
fc^2S»SfiLL<OIIi3R (Xi , Y l~m ) ^O^T^r- 
^HIg»j[e]SS (i26fO150) S:fflV^ra«Ftc«BE 
30 SrHttD-rsrir^iQtTPo ^3£»«ffi 3 0 0 Sr*^ 

^yymr t^-c#s 0 ±a!LycJ:5(-*A^^ttyc: 

2 3 2Tl£/±i£;ft. ^3y^V-^ 2 3 3tVth^ 
it^^tt^o r<^it«^S*. lii*<?>«** s *J»fSnfc 

(1260160) ^tiitJ^ihio ^5^l:A*Sii 
^A^^Mf-§-2 3 7tt3ttWiia*|HBg (16 0) K 
40 i 19 v y Tyi^^*»*^T3te»tb*J«iaa ((§12 6 
coi7 0) ^a6fc*L<5« rftfeo««tt3fe»HlfW1l|iiaB8 

(1 70) R^s^ix. H««*^v^e>53&\ ^asa 

[0 0 9 9] Sctc, H«**»f^^ov^T»Mi-* 0 * 
5/cfe(Cf^ N Vi KJ£^T;fctftBffi (V2 ) dS^Hi: 

mffiigtblEi^ (130) ^J:9^^j»«l (300) & 
50 IK&jg^U Hl^Kf*— ^KUHWaig (15 0) tcJ:i9 
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miRistitcTk^mm ooo) ±0nKt£Stt{B**An 

■MPS:****-*-* r t 5 0 

Wfctt, *^»^i&lHlSS (13 0) tC?H*ffl(D^>f!y^ 
3 0 2 S:K*tT?B*fff-^3 0 3 SrA^S J: 5 
fcU x-^i&ftieib • jtfMtUBllg (15 0) KiH*fl3<z> 
*>T y^Ttt* 3 4^tti*ff^2 3 6^ 

[0101] «_L(7> £ 5 t-, *Sa6ftl^«S E LSW-tt 

M**^* fcH{fe**j&s prtBfcftS. 
[0102] HJ£0»J l 3 

mcMfc ^xwrn^wtrnzmtt-? v y y**mtrrz 
m^^xmrn-r^o 

[oio3] mz2\z:^mim\\^^xm^hfi^m^ 

Sr^-fo #7*S«3 5 I TO^f)^6IEaft 

^^^#a>^#5:HU£AJi3 5 3, Al q 3 
A^3 5 5^jlR^?fM^ttT^5o rtl&0 3S(7>^r« 

«K^j:o**«*aiJ3 5 6*s«rts*trv^a. 

JSSBP3 5 7 3oJ:t^^y V^£Jf (^vyy3 3 4 ; 
2, 3, 5, 6-1H, 4H-rh7t KP-9-Tt 

f/^yyv?y-<9, 9a, i-gh>^-7yy;^ 
vyy52l) d»&tt**6*lS««3 5 SjWHFLSfcA 
ffl'SS (jfeffiSMtfl) 3 5 2{cE^-f5J:5(-^ 

5 7, 3 5 8 CSJS tt^MtlM g - A g 
-7-&A/B®® 0^— *>K«8i) 3 5 9.3 6 0^7- 

SS3 5 l«^bA*S*t, **«*ffl3 5 6«»fel 

[0 10 4] 0 3 Ste^O*^*^****'**/^ 5 
OCD^ffim*. 0 3 4(cr<7>**^yu^M*«ri2:^cU 

S$ilfi3 5 2 ^ 2n^f-^Sli3 5 9, 3 



eOt-J;^ raXni««^tlt^Sc *fc, 
«l*g^J;WBSSI©f-^®i3 5 9, 3 6 0 
as*fe*3«fc tf*fe<E>3fcJ5*rSB 3 5 7, 3 5 8 tttl^tl 

[0 10 5] 03 5i^MMffl<Dm^'^^^hnZ>'r— 

pffigmmm ©33^380) <D^m^ir 0 r 

vh3^^»sii5o ~ x<nmmm<D®& t m 
mcz&%&&mmm<Dx>( v^^^m^* 0 1 <d^ ? 

10 ^i/ff\± i r—?mT K^ff-^4 0 5fci«fcoTfTbft 
A«Stt365««afta • i#*I[Elgg4 0 2 (aoTSiS^ 
SixfcgL f^'JlHlSS4 0 3 i «9 

5 0 K9JIBIK4 0 3 0^11 2 tfy hOirv^Wf-^ 

^*5 0 i-ftfc*>, ^<A^S7fcv>^#oo, ^feA^; 
<o£#0 l, WfeA^coi:# 1 0, m^fXtKDt^ l i 
kft6 0 ^CD{f^feWJ[U^4 0 4^^tt, S&fc: 

[0106] 3b£«»^fflV^6nS 2iO*mtt 

*fe*A^{^LT^fe*JS^^^^ 
A^ X o T«*Wli:J)ot««SrjB*t5 ± 5 4H 

5o 

[0107] 1 4 

»M13 fc«*ft»T«R6«r**-*A^ tWfe^A* 

nr&teJSflFW-^^y >-^fe^ (^-^yvi5 3 ; 

2, 3, 5, 6-lH-rh7t KD-8-h!i7;^ 

p^f/^yy^y-o, 9a, i- g h>^y 

03 2<z>*^k.PI«(DflBtSr*^5o B3 6|::nfe© 
W^co^KitR^^^ h/uSr^-To 9(-rtt^ 

[0 10 8] r60«t5*3R^-*i, Wfe^^c(i#fe05tA 
AtJtLTti, 2 0(Z)^^a5^)^-f^ i "^L^^ 
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[0109] gi3 7\cj&mm<Dtt\zm^bti&£& 
timatms (H33t©38o) (Dm^m^ro ^% 

f-^i7K^llf4 1 5^J:oTtT^5 0 *A^ 
Mfttti • flMRellM l 2^J:oT«aiJ$^ if*M£*ifc 

im©[e]s§4 i 3^an^^5o w oissanaK 4 i3t 

3 8KA**0«fttBft||[iaK4 1 3<aaj;*ji:<0B§««r 
^■fo r^ffl^J^A/D =3>-y^^4 1 4— iUbft, * 

[0 110] 3fei^^a50ffi^^ii^-rr^{cJ: 

RG B#feOM^I-m tt 3 • it*! 

fe^S«Pffl!lfc2oofe*iJSiJ[HlBS4 2 3as»t*bix-0> 

Lfc«SJ£Ji«««m • ^*I(H]S&4 2 2iaoT«(l*ft 
fcm, 3ftAAflr-WMWEIK4 2 6 £gT 2oofiM9JE! 
S4 2 3^P>ft5o ^<DJ:5fclIB&«J*^W:, i37 

*rafeOS^^S:lpj±§^5 ^ fc S Q 
[0 111] 5 

RGB03fe^j£§^3oO*Sfa^, 

Lt^MiiR G B (^fe^Mt 5 3oco^ 

[0 112] r<7)5R^©«3t^ffl5tt, #^;*a«_L(D 
SiE7l&AJi# 3 o<D3gft3i^g(5K*a^Rtt * 

(TXhtC^y U>«»*36»bft5*fe?8*Ji, A 1 q 3 

^^yyffel (^vyy3 3 4 ; 2, 3, 5, 6 
-1H, 4H-fh7t 

-<9, 9a, l-gh>^vyy;^^yy52l) 



©±^#*JSSSI:#JSLTM g - a g it 
k»^t^n^fcftaJ:5^*W;bTW^5 0 140 
[0113] ~<o£? ^*^-Srfflv^/c^^^ 0 ^y^r^i, 
10 i + l#Bj&s»fe. 3i+2f|^ffera6LTV^ 

So 

[0 1 1 4] 04 l(^^^O^^fflV>bnSy ;r - 
^iSSKlblllK<oiiIKiaSr*-t*o w<£>HIi&te:, 135^0^ 
0>fcJfctfcL-C, ifel^JSt57 f -^ii»4 0 OGIC 

• utter sHisasiUn s nfc t fc t #-e* s c 
w^lt^m; vfxmnztiz* mae&Bnmv 

*>f ^y^^m^4 3 1 co^-T y*f->?\i?f—9Wr K 

m^-4 3 6 tcj: vwmrz&mm&A 3 3^^, 

4§£\ feWJIlIi^4 3 3 0S9^fef^lJllJK^R8tTm 

[0 115] r^i^LT, tfe*AAl:»tttfe 
30 M^(f 3 fef^B#^A^l L«§ 

^^*So 

[0116] fc«u #»^r^-f«iB«J:5«** 
(BKi^BMJMIPJ; 0«ttJMIlO!RJRaitt**»^/hSv^J: 

40 A^^MLT^TOTti^^^lS^L, ^fe^A^^ 

x.btiS 0 r^J:5<C5B^Srfflv>fc»^(cA^;3tfe^*J 
Wtt, ^feT^^, *fem^S!5-JK 

[0 117] ^fc, t&feAACSLtfife 
50 tt, ^«^*lc*7>f/u^-«ffi*J*fc-&ixtf J:v\ 
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[0 118] 

-?K>»rffi0„ 

[0 2] (a) ~ (c) ttH 1 05RiF©»f^Sr«f3i5?iJ«J 
(^-r*RH40„ 

[@3] 11 1 ©sR^fc:|3ttS#A*©fcffl®K*«r*^ 
le]Sg0o 

[0 4 ] 4389]a>3glfe0iJ 2 K*5tt5#A2jffl3P»E Lsit 
^ro»r®0„ 

[is] *&w<ommm4^&i-t2>fcKt)mftmE.Lm 
[lae] *fBw©safi«95^»t*3tAyja!#»EL* 

[0 7] *^co»fe^6tr*3tt53tA^#«6EL* 

[0 8] 07 com^cow-wmo 

[09] *»9i ro^js^j 7 1:1*3 »* 5 # Aftrntm ELi 

[010] (a) toXTJ (b) l409»^(C^SRS*t 

Wr%^*^-'<>- K0 O 
[011] 0 9<DiTH£fflv^;ftfcftA;fc&&tiB^3;fc 

*OigS)[5]Sg*5 j; O«^aj[HlSgSr^i-[H]K0 o 
[012] H9«>SHFH*5lt5«ffi-m«roBB»S:*i- 

*H40„ 

[013] (a) ~ (c) ti.m9<Dm*<oWift$:m&m 

[014] *»WC«53tA*S!#»EL*7-Sr**-r 
35S3feift*g|$£:*i1&rE0„ 
[015] (a), (b) »4l83!Kft*SlJ©iM^J?eaSrtt 

pj-ra^/u^— K0„ 

[016] *^K^«SitA^#^E L^Sr«^-T 

[017] 2M8W»-«5*A*S!#«E L*^Sr«t 
5^¥SPtrffl^^H5#BI}»Mwftft,(0«!ijroKiR«H4Sr 

[018] (a), (b) K*wft\mz>yLKm&m 

0o 



[019] 3MBWfc«53tA*5!#»EL*^-©»jai* 

[020] *»W»-«53tA*a!#»E Li^(D»^ 
Sr^-f-0K0= 

[02 1] *fSMIc«5*A*®#»EL*?-S:«/«r 

#t££^1-*^ hA-0 o 
[02 2] *«Mli«*3tA*a!*»ELSl^f-Sr«J«r 

[0 2 3] *38MK«5*A*S!««EL*^Sr«liM- 

^,1^— ^> K0„ 
[0 2 4] *»?Hfc:«3, ^»»SrK— ^Ufc^r«3»l« 

zi^— y <v K0„ 

[025] *58MK«5^ h y y * *#MW>«B«:tf-*- 
5#A*S!*F«E L*^-cD,f4^0„ 

[026] *ISMI=««3tA^S!*»E Lfg^Sr-v h y 

[027] #3§0J?co^i£« 9 |c:*stt S3tA*Si#»E L 

[028] xmrnommmi oia&vzytKtimfimE 

00 

[029] *&w<Dmmmi uz&vzit^tjw&mE 

0o 

[0 3 0] j&ffltoWtmi 2tr*3(t5*A*S!#»E 
30 L*^-(rfflv>?>ti5*^|gitilHlSScoieISgllo 

[03 1] *«PJ«>aa60!l 1 2tC*S»t*3tA*S««E 

0o 

[032] 43BQf3e>?Hfc0l| 1 3 C*Jlt«3tA*S*«E 

[03 3] ^MW*iS0IJl 3(Ct3(t53tA^S*«E 
L SH Fj 5^^^>/K755pB0o 

[034] ^mwommm 1 3^*sjt53tA*i!*«E 

40 "fo 

[03 5] 3td*5lt5*A^#«E 
0= 

[03 6] 1 4fc*itt33teA#S#*E 

A". 

[03 7] *^Kro*»Jl 4(r*3tt53tA^3J*^E 

0o 

50 [038] *mm<nmmm 1 4 fc*5»*s#A*ffl*p«E 
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Ho 

[@3 9] *55Wo3a6«l 4^*3«-53tA*a!**E 
L^fcfflv^fettSilfc^-^IMHft ■ 3tetftfflI§H»o[§] 

[04 1] *»W<©iafi0yi 5^43*t53ttA*S#«E 

13-*J£«FS5, 1 4-jEFLffiAJi* 15-»#«h 1 

mis. 19-m 2 0-nwj, 2 i-kmem* 

2 3 1-^/7^ 3 2-IE?Li£AJ!i 

3 3-JHL&AB. 3 4— 5B3t». 3 

mxmmM, 4i-/Ky^^h7^/^ss, 4 

Jl. 4 5-*fftWI, 4 6 4 7-Ti 

ffib&n, 4 8-l^ftAffim 4 9-±i«Sf 
ff, 5 1-^7^Ifc 5 2 -jE?L8£Affl«B, 5 3- 
aEHFLS^AS. 5 4-8*1, 5 5-38**»ffl, 56- 

6 1-^f7XSfc 6 2-jHfLSEAfl!««, 6 3 
— jE7LS£AS, 6 4-$83teB, 6 5-m^SkAjI, 6 6 
6 7-»10!>3KJS«aS, 6 8-»2C03t 
JS^Sfl, 6 9-*3<0*j6»«, 7 

7i-^yx^r/«S«, 7 2 -:E?LffiAJfl« 
ffi, 7 3--*iS^^*t3i5iE?LaA@, 7 4-jE?U£ 
AS> 7 5-im 7 6-tfSAi, 7 
«SB, 7 8-t^ffiA^m 7 9-«, 10 1- 

i o 2-raB^^^*i(i», i o 3-y-rv5i 

/^*SB», 10 6-W«(|g, 10 7-^t-K 
EMS, 1 OS'-mXm^. 1 0 9 — W</W=i>v*U— 
^ 11 0—**/**/K 1 1 1-SS, 1 1 2-^S 
1 1 3---*jS^a5. 1 1 4-JE7L&AJ1, 1 1 

mi] 



5-*3teB, 1 1 1 1 7-$S3te*^ 

gp> n8-7^ia 119-m 120 -iB 
nfflfliMsiHiK. 1 3o-*aawB»ia». ho-b 

{fe^-*^**, 1 5 o-"^— • ^miHi 

hk 1 6o-3ft«tam*EW, 1 7o-*»m»j»isi 

Eg, 2 OO-r-^iSm 2 0 1 -3£3fcS^K»ffl<£> 

^ 2 0 3 -^ffl«^*MlHl^ 2 0 

2 0 5 — **WtJfflfS#, 2 0 6-f-?»7K 
10 U*{f^\ 2 0 7-^AMWI^ 2 11-1^ 

mmmn** y^>^m=F. 2 1 2 • jwnii 

2 1 3-u^3y^i/-^, 2 1 4— 5teA^7*->' 
fto% 2 1 5—7*— KW*{f-S§\ 2 2 1-^y 

^sm*. 222 -aaaiui • JtMutt* 223 - a 

/r>=L>-s<—?^ 2 2 4-^AM^ff, 2 2 5-r 
—?mr Kl/^ff-^. 2 3 1 —7*—**;*^ y^ifm 
^ 2 3 2-««E«|ffl • *BMHU& 2 3 3-I/^y 
*\ 2 3 4— Sfi*ffl(7?^>r j/fy^Sff, 2 3 5 
-7-^17 K^fft, 2 3 6-JH4flt, 2 3 7- 
20 TtA^^-Wf^-, 3 0 0-*SiSm 3 0 

3 0 2-iH*Jfltf>;*>f y*f-^?fk 
^\ 3 0 3-«4«t, 3 0 4-i*m 3 0 5-* 
aaftTK^W*, 3 5 1-#7^SK, 3 5 2-jBL 

&Afflm^ . 3 5 3 -jHLftAJi, 35 

4 3 5 5-imi, 3 5 6-MS^ 

as, 3 5 7 -*fe*jc^si5. 3 5 8 »-iMyia£»ffl, 3 
59. 3 6o-i?-aAMi (f-^iis) . 40 

OR. 400B. 4 0 0G-7-^m 4 0 1-f 

ytm^smmcom y^^m*. 402 -msKtttu • 

30 *MffIsH& 4 0 3»-«BWEI», 4 0 4-feipJSUlHlK. 4 
l l-SBtSSBBBffl©^ yfy^lff, 4 l 2-« 
itfc^ft ■ iWHsIlk 4 1 3»-Bfc»§M». 4 1 4-A/D 
= >v<— *\ 4 15-f^j|7K^»*, 4 2 1- 

$£%m^wmm<r>^ y^?m^, 422 -m^&m 
•itwiaM. 423-ftwwJia*, 4 2 4-*»mw* 

4 2 5-7^i7KMf^ 4 2 6-*AA 

«#5MWiai», 4 3 1 -»*«*jraHiffl<D^>r 

sh\ 4 3 2-«skku-4imbim(. 433-fiwgiJia 

Eg, 4 3 4-^AM^ 4 3 4— t'-^T K^ff 
40 ^ 4 3 6-^n^(|^ 
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